What drives intense apoptosis resistance and propensity for necrosis in glioblastoma? A role for Bcl2L12 as a multifunctional cell death regulator.
Glioblastoma (GBM) is the most common type of primary brain cancer and carries a dismal prognosis primarily due to the emergence of resistance towards extant radiation, conventional and targeted chemotherapies. Although GBM resists therapy-induced apoptosis, tumors show a seemingly paradoxical propensity for florid intratumoral necrogenesis. This necrosis manifests pathologically as microscopic foci or confluent expanses of necrotic tumor. While it is now well recognized that necrosis is an active cell death process and that apoptosis and necrosis death modalities are intertwined on multiple levels, the precise molecular mechanisms and genetic elements underlying these forms of cell death in GBM remain areas of active investigation. In recent oncogenomic studies, we identified a novel GBM oncoprotein, Bcl2-Like 12 (Bcl2L12), which is significantly expressed in the majority of primary GBM tumor specimens and distantly related to canonical Bcl-2 proteins. Due to its distinctive impact on cell death signaling, Bcl2L12 phenocopies pro-necrotic and anti-apoptotic propensities of high grade glioma: Mechanistically, we determined that unlike prototypic Bcl-2 family members, Bcl2L12 does not safeguard mitochondrial membrane integrity, but instead potently inhibits apoptosis at the level of post-mitochondrial effector caspase-3/7 activation. A combination of enforced expression, RNAi-mediated extinction, co-localization and protein interaction studies revealed that Bcl2L12 inhibits caspases 3 and 7 via distinct mechanisms. Direct physical interaction underlies Bcl2L12's inhibition of caspase-7 processing, whereas Bcl2L12-induced transcriptional upregulation of the small heat shock protein alpha B-crystallin is instrumental to neutralization of caspase-3 activation. Mirroring the cellular phenotype elicited by energy depletion, genetic or pharmacologic inhibition of post-mitochondrial apoptosis signaling molecules, Bcl2L12 promotes necrogenesis in glial cells in the context of a proapoptotic stimulus establishing that it represents a novel regulator of the balance between apoptosis and necrosis in GBM.